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(57) Abstract: A telescopic shaft for steering vehicle being built in the steering shaft of a vehicle to fit a male shaft and a female 
shaft non-rotatably but slidably. Rolling elements are fitted between at least a pair of axial grooves made in the outer circumferential 
^ surface of the male shaft and the inner circumferential surface of the female shaft through an elastic body for preload and a slider 
is fitted between at least another pair of axial grooves made in the outer circumferential surface of the male shaft and the inner 
^ circumferential surface of the female shaft. The elastic body for preload performs preload action when the steering torque is not 
Tf" higher than a specified level to exhibit low rigidity characteristics, while the slider engages with the pair of axial grooves in the 
O circumferential direction to exhibit high rigidity characteristics when the steering torque is higher than the specified level. 

2 (57) mm: mffio^TTvxfis*? Haaa*. mmtm^^^m^R^mm^i^^^tcmm^r u 



41^03/104062 Al IIIinilllllllllllllllAlllllIllllll 



AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P *y/<W» 2 X^zi — K&tfffe<7)BgI§lZOUTfd\ S»!3SfT£*t<& 

(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GrPCTHMv h <D&m\Zl&M $ *lT l\& Ta— KfcBSH 

GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 0)*V^>Xy - h J £ #S8 0 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



WO 03/104062 CT/JP03/07323 



m m m 

tuft tfr d > 51<5#<3dsi«: hjvz zmmzx^y u >^^»ceai-rs J: 5 
r^ibj ^«-r^fe8e>^ hW^tt^B^DE 19905350 



WO 03/104062 



# 



2 



CT7JP03/07323 



ua>bfc**&, ±sB<DM««««> *;i/^>tt«i^©a— ^fcttw-*^s^* 



WO 03/104062 



m 



# 



'CT/JP03/07323 



3 



Z\<D&?t£Z\£fr*>, mm&ftDE 3 7 3 0 3 9 3 C 2^$IT«, Hlft©^ 
Lfrfc, _tfE$JH#fFDE 3730393C 2^#©BI 1 5 izm^V 



WO 03/104062 ^M»CT/JP03/07323 



# # l 



©Firm, •^©^M^R-^^/^v^^^e., hj^^ift§i:foT, 
mzffi±vf£&z. &i£vtzmmffi&\z£K>WMi:%z>}imz, mm<DVtm-v 



WO 03/104062 ^^PCT/JP03/07323 



m «r 



z.<D&t)\z, ^imwz&nu, b^zwfcmmizu, 2mm<D^m^tm 
mfc&m^-c^ztmz, m^mz^o. &m&&mmztti>T ^^h^cdt^ 
mmz^izisT^&frtb, mmtmm<Dm(Dfi&tt%&mmz®]kvf£tft>, m 

hjuzfcmm. mmm^Mom^mmizm^mzm^vxmwii:^. zziz. 

®^f7'J >t?i/*r7 bfcfia*., *t«li:llitt*lsI^ttfcja'3iB»e*Efc«'& 

U *;i/y>W¥©a-^^|gbfe^;i/^>$ft^#^MxxTU>^ffl 



WO 03/104062 i ^PCT/JP03/07323 



# # 



©rate, ^JEEffl©#14#£^bT, U 

Mfd,~tt<Dm^fam\zmxmz&&VTmwmw&&mmis* z.n\z&K>, urn 
®Lm€>mz%&v. mmm*—tt<D®jjfomizmjjmzw t &^Tm& mu^shs 



WO 03/104062 



7 



CT/JP03/07323 



masts t twriBitwortffl® t \z$z* mm v rcpn< £%-m<Di& 

MIES 1 h;p^fi»as#K:tt«-r*fi3S««-fflSM*B5i, 

cOcfcSK:, *JB3 58iBK:«fcntf, fill h)Wttmt\zm!crz 

s^nspt, *tbT^5. fox, *<D&mmmmmwttim 



WO 03/104062 



8 



-CT/JP03/07323 



tt#^^«i^riRi?»l*^ja^riRiK:«?to bit <&se:<h^e>, es£hJi^<z><£T 

So 



WO 03/104062 ,^rfCT/JP03/07323 



# or 



mmwtiwm^ii cDWimmzm£.?z>jfct)&mwTz> z. t^x^. &!K$m\z& 

mtm^m^ m&^fama&mzttfaisjtmB&^v. 
xfamw&mt* mm&&fo<nmffit<Dmffi*mfemm\zwife?%z\£7!)t^z> 0 



WO 03/104062 



0 



CT/JP03/07323 



10 



WO 03/104062 



11 



CT/JP03/07323 



r-vfe^j &BfritU ^BtfcfcoT^S^JEfeliiSiKI^-rscit^ 
25 B94(t B20III-H ifcteiBofcAWrlSBT?**. 



WO 03/104062 



# 



12 



'CT/JP03/07323 



06tt> «Ufch;^£Efcfc£fc©M^£?K-r^7:7 (-€-©2) TfifcS. 

0 8 *^hj(db i hm^sr©*! iffW}:^^Ti4 tmm^mmmx 

01 2AH *»^©SB2^©^«K:«**;i/^>tt«l^#€r*p|^7 t TU 
>^#«Si©»»f®0T»O, H12BH 012AOb-bWofcilr 

01 3 AS, 01 2A, 1 2Bfc^bfe^;^>Wi^##^#M7,^TU >£f 

»^«I^#»fi5**trflliSHT»t), 013CS, HI 3 B 

01 5Att, ^0^©^3^©^^#§^;^>fft^##*:M^^TU 
>^#«iOW®0T*D> H15BH 015AOb-bii:»ofeii 

01 6AH *^©B3^Ji©^ll^#§^;i'y>tft^###MX5 : -7U 
>^J£#«flil©i«M0T&D, H16BH 01 6A©b-bWofcilf 
®0T?a5^> o 

017IJ, 01 5 A{C^b/c^;^>$ft^##^M7.^T U >^/fl#*8Wl© 



WO 03/104062 ^fcPCT/JP03/07323 



EI 1 8 AH ^^Ol4il0igilli5*iXf7U >&mWm%&(DWLW\ 
fflT^O, 018BH #te#T&*^*©i*«ig*Trfc*. 
B19H Bl 1 8 A©X-X*fcjfr-3fc*WIHT*5. 
02OH ^BJ(DB4^M©^J^#§*MX5 : -7U>^ffl#lif4©fe^ 

02 2 A, 2 2B, 2 2CH #^Bj!©f?l 4 HlOf iTf 

*©^^£5St1g5$0T&§ < , 

0T&£ (HI 8A©X-X»fc»o^:«»rl5BIk:ffia). 
024H *^i^Ol 6 II:I§*MXf7 'J >^ffl#«l«l©«t*flS 

m^&z> mi 8 A<Dx-xmz?^tcW.mmm\ztm) o 

S2 5H ^aj©m7||Jg©M^^*M7.xTU>^#SIW©^if[a 
@T^§ (01 8A©X-XittSfeiiI@Hli3). 

02 6(t ^0j©^8^ss©^fc^§*Mx^TU >{fmfaffiw<D%mm 

0T*5 (01 8A0X-Xill|&o»i5BilffiS). 

02 7J1 ^0J©B9^B©^^#^>WXT-7U>^#^S$ft©ailf® 
0T&& (01 8 A©X-X^fcfp v ofc^®0fc*@^)o 

I0-eab§ (H8A©x-xWofcilfI0l:fflS) t 

02 9(1 *5£W<Dm 1 1 li0fil:#5$SXf7 U >^/B#ttttl©8i»r 
I0T^5 (01 8AOX-Xi(;^fcilfI0(:ffiS). 

0 3 OH *^HJ©^1 2 Hl©^I(c:i5*MXf7 U >^fflM«©ilr 
M0T&3 (01 8A©X-X«lfc»^fc*»fie0K:ffiS). 



WO 03/104062 



14 



'CT/JP03/07323 



®0T&£ (HI 8AfiDX-X»£jBofci*f®0l:ffia). 
®0T&£ (Ell 8A®X-Xilfcfc»ofc8t»rffiiafc:ffi^). 

03 5«, *mnomi 7fm<Dm*iz&z#m7>T7V>#mwmifc<omm 

®0T&£ (01 8A<DX-Xifc»ofciSrSitffiS). 

@3 6}1 *%W<Dm 1 8 Hl©fIti5$MXT7 U >ifm#&Wl<Dfflfi 

sst&s (mi 8A0x-x^t^fcfifiEifcffla). 

H3 7H ^fflilffFDE 3 7 3 0 3 9 3 C 2^l:iS*MXf7'J >^ffl#i 
H3 8H fflH4*ttDE 3 7 3 0 3 9 3 C 2 ^C#§$MXf7 U >^ffi#*S 
EI 3 9 As 3 9 B(t 5^ W^DE 3 7 3 0 3 9 3 C2^MT§t 

*©t*ife»i(i»©flai5Bi'r**. 

0 1 fc*5V*T, $#fflO^>;U 0 0H7^/^7^7 M 0 1 in7^7^r 



WO 03/104062 CT/JP03/07323 



V hi 0 2 «h^bTlXD#^e>nfc7^A 0 XxTU >tfi"?7 h&l 20 U 
f7U >^zi^A 10 3^ Xt7U >^3^A 10 3 ^HJfegft^^^nfc 

*£nfcx^7U >^-r-;n ost, xf7'j>^>t7M o 4 ©t*c 

»1 0 7 fc, D77\f7U >#*s*7 hSPl 0 7 £&ttttflfc^ 1 0 8 ^bTl 
*§£nfcfc!:^3->->* 7M09i, tf^>v-^ 7M09 fcaiagb&^T 

110 fc3M£#l 1 1 ^bt@^^nfc7f7'J 
io %mi l 3 fcd^6IMfc»«»3&«*l^*tiTVi*. 

7 7/Ur7'J>^>t7h^l 2 0 tn7Xf7 U >^~>^ 7 

1ST) nT^TVytfi/^yh^l 0 7«, ^$ft<hlBi$ft<h^ 

^bfcfeODT**^ u0j;5^D77f7 , J>^>t7 hSBl 0 7 fcjigft* 
15 tfmfT%mz5£±T%mjjfo<D&®:&W.i&L, 7r7U >^-r-;n o 5± 

tf s 7y#3&$ : &ttl 1 3dt03t$nTVi*7U— A 1 1 0 a*BU#£&oT43 X> 
7f7 1 J>^7'^5^Wl 1 3#^A&£©«i&#l 1 1^LT7V- 
20 All Otc:iR!fttHS$nTVi5«jt©»'&K:S*$n«. ^t<D^<D^r-7, 

tvxw&mm&i o 8^e-t»t7M o 9\zBmirz>mzftMmtf, # 

«&W*ViofcA/«&8e>T^e> ^^7^7 h 1 0 9 fcttc-&**»f6$1i:*fc«) 
25 &7yA c 7^T U 7^>t7h^l 2 0 \Z\$, mfe%&&W}M&M l fcT Z> <D\ZM 



WO 03/104062 



CT/JP03/07323 



16 



#$$mEI"e&£. 04H B2CI I I -I I I»fc*&ofc«»r®EITi&5. 

S|jKh;l/^tlHrte^iaii:©W^*^t*^7 7 (^©2) H7tt, SMfe h 

;]^£IhI&£££©H«£3kT^:7 (-€-0 3) T^^c 

SIM 1 xf7U >^*-r-;Mi©*;i/^>«itt^2 o©a-^2i £jg*g 

LT$i D , Jfi§$ft2te, Xf7 U >^tfllOAJ^>«l»? 2 2 ©3-^ 2 3 fc 

0 3 (c^tj;^^, tiM i ©^jflisKitt, mjjfa\z i 2 omffiM-cmmvfr 3 
mz%, mjj&uzi 2 omwBrc*iBbfc3»©ifrBatt0«i^*5, 6^® 



WO 03/104062 



#' 



'CT7JP03/07323 



17 



iz&K). #~)i7 &mm2\zttisTj3?tt%<Df^mm\z^j£VT\,yz>fztb. m 
mi tmm2(Dm(Dfi?tt%&mmzffist-rz>z:t-mx'%z>tmz, mmitm 

-8 -it!tt2m©iHrte&ift©iRiRitt, ittti -«n*9 -#-;w -km^m® 

HfclHIfcJfc^T* /h£<i£5£UT*5fc** ~- F;Vn-5— 8 fck tf-;U7KJfc 
^T, §fi<£*££WT\ K;i/P-^- 8 h)l>? 2 \ZfcXZ>o 



WO 03/104062 .^PCT/JPOS/OTSIS 



tt, -M©«l^[Rj*4 f 6fcJl^fp]^^bT> SWJfe#14^^»-r^ 0 

^m\z^vTmmh)v^7 ^iTts^^, ^i/©&s$iife^£#3 z\t&x° 

0 6H tSHfeh;p^t|HHE^IflEa:©Hffi*^f (-€-©2) CI© 

i§^teU JRA* 9 ©fc£te5t*£EI 5 (•£© 1 ) ©^I«t!9^bW^lT^D, 
««N^fc«Dllitt©Mifc*H5^K:**6n«#ttT?*S. 

07tt, JjMfeh;^ t&$RMmt<DMffi&7FT!?7 7 (^-©3) £© 
W** 9 ©fr*fa^i&£E] 6 (-€■© 2 ) ©4^fi8<fc D 4>LTtf fc^Tfc 0 , 

0 8 -HI 1 1 ^tlf n*^iof 1 1 ~f 4 WJt^^T 



WO 03/104062 — CT/JP03/07323 

#19 # 



tt&T&tt vf z> m m <d mmxmfimte . 

m l #liSJ&JiS©S£ l ^WJ^^TE! 4 fc&^T, El 2 ~B 4 9 £*fjfc 

-r§^tt#W«fe^^4 0 <hrfA (^fe^^Ji^^1S«^4 0 

ltt, *tifaawf4 0fcsatBi3e$nT*t), -HWSitt&^Ti^. «ttffe« 

us. 

fg i $mw&<r>% 2 ^^i^-rin 9 fc^ur,. m 2 4 ©«&£te 9 k^js 

fillll«M©Sg3«#J£^TII] 1 Ofc&UT, 0 2~EI4©t^9}lt 

SU^4 2 aJcSE3»Hje$nT^t), -ftilt^oTV^. «fc£teSP**4 2 ttrf 
jRfcJteSWM 2<D^f Dfttf^4 2 bfc*^AaM£g&#4 3 £8l5SMSM5f4 2 a 



WO 03/104062 



20 



'CT/JP03/07323 



>^ffl#^l4^«8»f®0-T?abD, 012BH 012A©b-b»C^fcilSr 
013AH HI 2 A, 1 2B^bfe*;i/^>tt«l^#€r#PiX7 i TU>^ 

ffl#»«i©^^«ftit©»»«^#W®&'irtr«®H'r*?), 013BH 

**Jfi©^J8Ttt, ittl2©Sg|5i:*;^>«ii?2 205-^2 3 
I*j|g3 1 £*tt»3 2<OM^=fA3 3£25*bfd^»SW3 0**KW"T**. &#fc 

3 0H 7/V*5'^J>^^^oTt)j:K 
Sfc, mi SC\Z^T^O^> 3— #2 3fc, ^t3 4 (ftfcffi 

^8C*t) £KtfTV>£. ^3 8H M^aXRFitOfc*©^^^^?* 



WO 03/104062 



21 



'CT/JP03/07323 



Sfmt3 4C^U --HJI/0-7-8H — 7tf©$lil7jfRtfPf4, 6 MJiiTj 
©Pf, *^77>y3 5Wf 3 4CMU X- F;Hn— 7— 8 *f©ttl 
HUB, B2H«^^ ; S^lth;V^i|lI^^<h©||^^-r^^ , 7T 



WO 03/104062 ^PCT/JP03/07323 



tt, F33S4 7 £9m4 9 t©IWKl*!*Snfc=fA4 8 t^SJifctK ft5t4 7te> 

Hll 6AH *»9i©*3^JiS©^»t«**;i/y>«llK^##*P0X'5 s -TU 
>^IH#|gtti0«E»f®0'r*O, EI16B«, 0l6A©b-bil:?&"3fci»f 

017H 016A, 1 6 B t^lfc*;^>lftI?#t$M7f7 U >^ffl 

*S*at©»lfifc*^T'b, (lftt2©«RWi:*;i/^>«l«#2 2 ©3-^ 2 3 h 
<omz. [^13 1 t^5* 3 2 ©Wfcrf A 3 3 £&#bfc««8W 3 0 sWRttT* 



WO 03/104062 



CT/JP03/07323 



23 



w&mz&vmW)W*m^mz&i&-(:%z>tc*b, mm^m^m^mm^^^ 



WO 03/104062 ,^PCT/JP03/07323 



IP'S, *Mfeb;i^#Jffi£OT©Kfc x>S*»- 
BP'S, iW6b;i/^*«BfSOT©li?f, t\ ifgffSW 

m^fe, ^vcD^^^ife^^f#§ ^ t&x^z> a 
8 Aox-xmizB-Dtcmm'ffimx&Zo 



WO 03/104062 



25 



'CT/JP03/07323 



mi 9\z^t^.o\z, mmi(Dtvmm\zfe, 2 o§mm mm t 

®l$ftl©tt^fpj«3 J««|2©lto&|ftjpl5i©IWfc, Mil, 2 ©$4;£[S]*§ 

m£m<Dmzifcmir%m$kmm<Dtmfo7 mmw. *«fefti&^ 

MM 3 a ©r B 1l:¥fiiiMbfclI 3 b t*5i^lT*§, 
&©^n^9/&S^bT&5. 

mm^9 a\zftVTmmxfoizffiMmm&&^TMfflvx&& tmzmmi <d 
a tsiii^ifef 9 b &mmzmm?ttfoiz&&mzttmTz>ttmm 9ct, 

ffi^JK©#»SB 9 c fc<koT, #tttttt&ttffi9 a ±MffiWmM^9 b SffiSt 

mi 9 \z^-r^\z, ««n©^asfctt, ja^riRifci 2 om t 

^BBbfc3ffia©tt^lRj«4*«5ifibT^L/Tab«. cn^Mi^bT, ]Bf$ft2© 
f*)JW~fc> M^lRlfcl 2 0£|BJR T?Wbfc3li©tt^|Rj*63Wffi«E 



WO 03/104062 



26 



CT/JP03/07323 



\z, mm i tmm 2 ©iMifc 3 mvnmt 8 i-;w^eai©!at!i** 

z^xbji? zteMTZo cicDBt^ mm 1 • 9 • W# 7 • Utt 2 Ffl© 

8^it«. mmi£Bm2<D®w3m%?&femzm±-Tz>££ 



WO 03/104062 ,^PCT/JP03/07323 



WO 03/104062 



PCT/JP03/07323 



28 



tH-Si^fA?. ZL , £ ££*£&7:/U y->3 >\zMm~?Z> Z. ttfx*% 

• mm^mz^^xu, mmm<Dmm&$k&-£ zizTtfterttutfczm^&tf 

"A\z, mm^DE 3 730393 c 2 ^mt^4mmommt zit^v 
@2in ^Bmf£4mM<DMM\z&%Mm7s^7 ] j>?m®Bm<D&±& 



WO 03/104062 ^^PCT/JPOa/OTSlS 



SfcSftpflFD E3730393C2 ^|g^#^*MXxT U >tfm 
HI 3 7 te> S&S^fWD E3730393C2 ^fg^^lffiT^T U >#m 
S3 7 HStiBMDE 3 7 3 0 3 9 3 C 2#£tfBK:33V>T, hJl/^^fe^ 

<Dmk&£.<Dmtu&wmm an isiki (as 2 

1213 8 C^tiit^DE 3 7 3 0 3 9 3 C 2^#^*5V^T, Hl^a*J*fif 

$n^>t, «/^<z>»*tc<fcD, mk&mmm ai) l 

^nCML-T, 02 0S.OT2 1 fc^f *^4mfi©j^«g*x?», «/\'*9fck 
8 ©^3&««;t^. 9 0fc#) «k 0 flcfcltttl 1 2 



WO 03/104062 



• 



'CT/JP03/07323 



30 



HI 3 7 ROT 3 8 KlTfc-TffiH^fFD E3730393C 2-?f £^£*>^T, ffi. 

^©^iglUc&Sc, for, 0 3 8^T<£-5^ h;^^ft#^n 

unC^lT, 122 0^2 2^f*^4^JiCD^-t i ^ ISM 1 

0 3 7 3 8 \Z^Tt ^B^ffD E3730393C2 -^fttel^^T, h 

m-m±\zm*z.£fri=>* H;^*tft5^T, SHMtfta^fcbTb*^ 



WO 03/104062 ^PCT/JP03/07323 



WZ, H2 2A, 2 2B, 2 2CH . *^BJ®#l^©^lte^ffl-r 3 
03 9 A, 3 9BH MIFDE 3 7 3 0 3 9 3 C2^iTfffit 

@3 9A, 3 9BI1 ffiffl#fFD E3730393C2 ^#T^2nfc^A 

(C2) ^Vt^tbTOTJE$^T^§fc^©X hD-^^fd:§o El 3 9 B 
Tte, ^fcltJt (Fl) ^2Mf$n§^, S/^rtU**, ^^T^fRl 

&tfnk£&£>&^o fi£oT, «tA**fck (AS 2) ^<t5Ct 

X^T U >^A>^ 7ht bT&S&#ift£3rr£ £ ££«i<hlt^£ 
C2^AS2-e£3o 
mH^UT, 0 2 2 A^-T^HJ(Z)m4^IS©m^^ ^A*9©S^|£ 
«i^M^9 a<h^®«M^9bt(D^PS^ (CI) fr^LT^D« 

vtm-c. ti(Fi) a* (^##j^m§P9 a^^-r^) 2&-c^m'£nz>t, 

^'!4#:«> +#&Jfi#-S (AS1) &mWtZ>Z£tf~V 

02 2B\zm-?*mw(DmM<DmM (.mm-fz>B6mm(Dj&m) twu 



WO 03/104062 



32 



'CT7JP03/07323 



9 (D&ftftmmm 9 a tmmmmm^ 9 b t ©mntt, (ci) fcKjgbT* 

0> ZL<D#m-V* flfM (Fl) W 0*tt#«»i»9atffian) 2j*Tft«f 

* 9 ©#tt#-!WSHft« 9 a£i*iBM&ftW&9 btOMBU (CI) KKJgbT 
#IM»9 cte, =fA, Mfi^^MlTfe^. £©^T, (F 
1) # (WiW9at;ffl§t§) 2^M^n5t, 
^tT^«t^#, (ASD feT> 

IP'S, W**9fe* #^4ltJE©^!8©ck5K:* ^©j£§&9 d£$fi;£lRj?f 3© 

f3(DJllS3 b tflDWPR&Bf^MHIlCiaafebT^S. 
figoT, W^lR]lt3©JSM3 bid, l£A*9©jegK9 d^^i:^CTgM$ 

JMfcftJfclte, 3 ©JSH 3 b fc, tA*^ 9 ©JlgP 9 d ^ 

ffcfrfptfpf 3 ©j£® 3 b «/^9©Jt«9 d©MW&@f3tlB|»k:IH!3gbTV>5 



WO 03/104062 ^PCT/JP03/07323 



0T^§ (HI 8 A(OX-X»K:»ofc«Wr®iaHffiS). 

(HI 8 A©X-X*fc?ftofc*»flBiaKlffl^). 

j^M^ 9 b 9 (Dm 0 jg l © + was tt$§. 

(H 7 ^&£<E>7^) 

(HI 8A©X-X«fc»ofc«WriSHfcffiS). 
V>T> »«M9atH j»lS«H^k»9bfcIftW-T^ffibfeSgjSfflJ9e 



WO 03/104062 ^^CT/JP03/07323 



(»8*Kfc©flHB) 

(0 1 8AOX-XMofciHfSitffi^). 

(Kt9l»DMD 

@2 7^ *^©f£ 9 mm<Djm\z&k*imxT7 u >^jB#*g«i©8t*r® 

TO§ (HI 8 AOX-X«ft^ofc«IWf®ia^*BS). 

mi omtams) 

@2 8}i ^mmom i o mmommizfazim^T u >^#»tt©«»r 

®0T&3 (EI l 8 A©x-xiSK:»ofc«»f®0tc:ffi^). 



WO 03/104062 



35 



CT7JP03/07323 



ttf-c&, m^ms tw** 9 ifimttmz&Wiisitmz? u ^ 
(in mm^m) 

sit^§ (mi 8A(Dx-x«in^ofcirai:iS). 

(112 ^JfiOJ&ffi) 
ISTfeS (01 8A©X-X»fc»ofc«t0r®Elfc:fflili). 

iCtfT 0 ft fc^WUfc 9g^6ftS. ^n^> F^M« 9 f (DSfMffi £ > ^flHR 9 g (7) 



WO 03/104062 



36 



'CT/JP03/07323 



mi smmomm) 

(HI 8A©X-X*fc»ofc*WffiBfcfflS). 

(si 4mm<D^m) 

(01 8A©X-X3»Jd^ofe«»fW0^ffi^). 
*»14*JS©^*tt, ±51ib^4^©^ilB&^Tr* i 3> *^ 9I: 
£V>T, Wll»9at, ?PllBfll»»ffl9bt©MlC, ^AX«M« 

Z\ £ \z i: 0 , £ D Iff V D M& S £ i £ £ . 
(H 1 5^Jfi©^«) 

(Hi 8 A<Dx-xM\zB-orcWimmm\znm)o 

Z.£\Z&0, <fc t) iff t> Wm&'&Z ZL 
H3 4Jt *^0J©mi 6^Sfi©^«8fc:^**Pi^7-TU>^ffl#«S«i©«»r 



WO 03/104062 



37 



'CT/JP03/07323 



@0T$>& (HI 8A©X-X*fc»ofc«tfiSBfcffi£). 

@0-e&£ (EH 8A©x-x»fc»^fc**ri5Rlfc*Bii5). 

7 -Lifibfcfgl 2Xtefll 3&lfe©^*&£WH^rT?&tK 

(fgl 8^©^M) 

®m-efe& (Eli 8 A©x-xii&te}&ofc8i»fp0fc*HS). 

MM 2 ©«i;#l*}*PI 5 »CD WRflUlii 5ai, utl9>- 2t©¥® 



WO 03/104062 




CT/JP03/07323 



38 



ttflM*®tttH« 9 c «k o T, 3»«#flSS^feffl 9 a t ttSfiHSttffi 9 b &mmz 

mmr % «fc 5 ^^w^##*r^> - £#nf#5o 



WO 03/104062 ,^PCT/JP03/07323 



• At" 



EJUt^s,, *mw<Dm4-mi snwiianw:, #tt#fc***r5jtB*& 



WO 03/104062 jA ^J»CT/JP03/07323 



• 

m & © 



©Fits ^JEJECD^tt#:£^LT> S^S^^U 



WO 03/104062 



CT/JP03/07323 



41 



WO 03/104062 — ^^CT/JP03/07323 



#\z, mtm^^tmm^m^mmommizmm-t^mmmmm^t. 
mt^m^mmm^tmmmmmmmm^mmzmmir^mizm.mmz 



7. SGfHUl Ml^eSi^m, «TBW«l©tt^iRi4B^»©l«K:<E»-rs<E 



WO 03/104062 ^J»CT/JP03/07323 



T&fc**ma> 5»j«i/T*« atria* 2 3j±x\z.&tmv5fr 



WO 03/104062 




'CT/JP03/07323 



WO 03/104062 



5/39 



CT/JP03/07323 



WO 03/104062 



6/39 



# 



CT/JP03/07323 



116 



WO 03/104062 



7/39 



CT/JP03/07323 



+ 5 








i 


















r 




r 











WO 03/104062 



CT/JP03/07323 



9/39 



H9 




WO 03/104062 



# 



1 4/39 



'CT/JP03/07323 



HI 1 4 



+ 




mm 



WO 03/104062 ^^CT/JP03/07323 

17/39 




WO 03/104062 



1 9/39 



CT/JP03/07323 




WO 03/104062 



•20/39 



CT/JP03/07323 



m 2 o 




WO 03/104062 ^ ,^rfCT/JP03/07323 



22/39 




WO 03/104062 ^W>CT/JP03/07323 



23/39 




WO 03/104062 ^rfCT/JP03/07323 

25/39 



0 2 5 



WO 03/104062 ^^CT/JP03/07323 

26/39 



0 2 6 



WO 03/104062 ^^CT/JP03/07323 

27/39 



SI 2 7 




WO 03/104062 ^^>CT/JP03/07323 

28/39 



m2 8 



WO 03/104062 ^^CT/JP03/07323 

29/39 



129 



WO 03/104062 0^ ^^CT/JP03/07323 

30/39 



130 

.7 



WO 03/104062 ^W>CT/JP03/07323 

• W 

31 /39 



03 1 



WO 03/104062 ^^CT/JP03/07323 

32/39 



® 3 2 



WO 03/104062 



33/39 



# 



CT/JP03/07323 



HI 3 3 




/ 1 

z 



WO 03/104062 ^^CT/JP03/07323 

34/39 



HI 3 4 



J- 7 



WO 03/104062 ^^CT/JP03/07323 

35/39 



3 5 



A 



WO 03/104062 ^^CT/JP03/07323 

36/39 



HI 3 6 



WO 03/104062 ^^CT/JP03/07323 

37/39 



03 7 



WO 03/104062 ^PCT/JP03/07323 

38/39 



03 8 



WO 03/104062 ^^^CT/JPOS/OTSIJ 

39/39 



m 3 9 A 



1 — 3 








4^ c 


A4\ 



3 9 B 











4^ 


f 7M\ 



INTERNATIONAL 



CH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 B62D1/16, 1/20, F16D3/06 



International, 
PC 



tUPo 



tion No. 
03/07323 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B62D1/00-1/28, F16D3/06, F16C3/03 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


DE 3730393 Al (Lemf6rder Metallwaren AG.), 
23 March, 1989 (23.03.89), 
(Family: none) 


1-14 


A 


JP 2001-50293 A (NACAM France S.A.), 

23 February, 2001 (23.02.01), 

Par. Nos. [0082] to [0174] 

& EP 1065397 A & US 6343993 A 


1-14 


A 


JP 2000-38142 A (Daimler Chrysler AG.), 
08 February, 2000 (08.02.00), 
Par. No. [0018] to [0030] 
& DE 19824477 A 


1 



|~X~| Further documents are listed in the continuation of Box C. See patent family annex. 



"A" 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 
W E" earlier document but published on or after the international filing 
date 

V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"OT document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 



"X" 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
04 July, 2003 (04.07.03) 


Date of mailing of the international search report 
22 July, 2003 (22.07.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1998) 



INTERNATIONAL 



CH REPORT 



International 

PCT 1 



ijtfteai 

9o 



ation No. 
3/07323 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



A 



Citation of document, with indication, where appropriate, of the relevant passages 



A 



JP 2001-239944 A (NSK Ltd, ) , 
04 September, 2001 (04.09.01), 
Par. Nos. [0014] to [0031] 
(Family: none) 

JP 4-123775 U (Fuji Kiko Co., Ltd.), 
10 November, 1992 (10.11.92), 
Par. Nos. [0008] to [0009] 
(Family: none) 

Microfilm of the specification and drawings annexed 
to the request of Japanese Utility Model Application 
No. 86372/1990 (Laid-open No. 43522/1992) 

(Kubota Corp. ) , 

14 April, 1992 (14.04.92), 

(Family: none) 

JP 62-244758 A (Koyo Jidoki Kabushiki Kaisha) , 
2 6 October, 1987 (26.10.87), 
Page 3, lower right column 
(Family: none) 

JP 29-16708 Z2 (Tadashi SAITO) , 
17 December, 1954 (17.12.54), 
(Family:, none) 



Relevant to claim No. 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



Int. CI. 7 




B 6 2D 1/1 6, 


1/2 0 


F16D 3/0 6 








<HB£.#ff#!gi (IPC) ) 


Int. CI. 7 




B62D 1/00 


- 1/2 8 


F16D 3/06, 


F 1 6 C 3/0 3 




HBtttS5#-J§- PCT^J P0 3/0 7 3 2 3 



(I PC) ) 



R*mnmm&m 1926-1996? 

a*m&Mmmm$&m 1971-2003? 

B^HS^fflff^^ 1994-2003? 

B*HHffl*96aeft^« 1996-200 3? 



HBRWHETMeffibfc*^?*— i"<— * (t 5 -*^— *<D£W, WaSEKittffl L*:ffi») 



19 8 



/~J0 2001. 0 

EP 1065397 
JP 2000-381 

[0 0 3 0] &DE 1 



T 
& 



DE 3730393 Al (Lemforder Metallwaren AG) 
9.. 0 3. 2 3, 

JP 2001-50293 A (t^A ~7^l^^ 

2. 23, [008 2] ~ 10174] 
A& US 6343993 A 
42 A Ay- ^7^*7— • 

2000. 0 2. 0 8, [0018] ~ 
9824477 A 



1-14 



1-14 



JP 2001-239944 
1. 09. 0 4, [0014] 



(H^It*ag*tfc) 200 
[0 0 3 1] (77 0-41) 



MR (aa*fl-f) 



r&j m-^fyK7r5y-M 



04. 0 7. 0 3 



EMKPHEtt#*>*&B 22.07.03 



B#ffl#FFff (ISA/JP) 
S-S!#-§- 100-8915 
flUSfl'Tttffl E®/iSMHT S 4# 3 ■*§- 



03-3581-1101 




3Q 



9 3 3 8 



3 3 8 0 



SSPCT/ISA/2 10 ®2^) (1 9 98?7£) 



c 



m 



P 0 3/0 7 3 2 3 



A 



J P 4-123775 U 
1. 10, [000 8] ~ 



(t±iitlS;#tt) 1 9 9 2. l 
[ooo9] (77$y-4U 

4-435 22^) <?[>JR#H:»f*bfcWlB#RtJ«BIBBOrt# 
*||U^^B7^A (#5*£tf±*#*) , 1 9 9 2. 0 
4. 14 (77^ U — fcb) 

JP 62-244758 A £ Ib8M*5*£?*fc) 1 9 8 7. 

10. 2 6, M3K*Tffii (77^--ftU 

JP 2 9-16708 Z2 (^0 IE) 1 9 5 4. 1 2. 1 7 



«SPCT/ISA/2 10 (»2^-^©«*) (1 9 9 8^7^) 



